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Description of high mountain lake Research
Natural Areas in Idaho
The ten subregions in the state are determined by similari-
ties of geology, terrain, climate and plant cover. RNAhigh
lakes described in this book are located in seven of these
regions. A map of each of the subregions (see example
below) preceeds the description of RNAs.
Thirty two established or proposed RNAs in the state have
high lakes within their boundaries. Redfish Moraine RNAin
the Western Fringe Subregion and Targhee Creek RNAin
the Broad Valleys Subregion were not surveyed. Lakes in
Scotchman No. 2, Needles, Patrick Butte and Kenny Creek
RNAs were only photographed from the air.
Field collections were made from the 1960s through 1999.
Distance and time constraints sometimes limited the num-
ber of sampling activities. In addition the data used in this
report were collected by different researchers over the
years. Even though information about some of these lakes
is not currently available, the databases can be updated as
continued research adds to our body of knowlege.
The individual descriptions of RNAlakes and ponds are
arranged in the following format.
Introduction: The introduction contains information about
the number of water bodies in each RNA, which ones were
sampled and by whom. The sampling date is also included.
Location: This section contains the description of the geo-
graphic area, the ecoregion section, county, and the name
of the USGS quad map. Although we have chosen to use
the National Hierarchical Framework of Ecological Units
(McNab and Avers 1994; Bailey 1995)  in the publication, it
is important to note that refinements in this classification
have been made and are being applied within certain geo-
graphic areas. For example, the State of Idaho is utilizing a
revised version of the national hierarchy that was developed
for the Interior Columbia Basin Ecosystem Management
Project (Menakis and Long 1996; Rust 2000).
There is also a brief description of how to reach the trail-
head and in some cases the distance to the lake from the
trailhead. Most lakes were accessed by hiking. A few were
briefly observed by aerial fly-overs. Lakes and ponds in
each RNAare identified on a USGS map.
G e o l o g y : The geology section describes rock type
observed or reported from other sources. In addition the
physical setting is noted.
Classification: The method for classifying the lakes and
ponds is described in the previous section. Classification of
the water bodies in the RNAis summarized in a table. The
bullet items listed in the table refer to the elements and
modifiers assessed in classifying the lakes. Elevation, size,
depth and geomorphic form are grouped in the first line; pro-
duction potential in the second; and applicable modifiers are
grouped in the third and fourth lines. 
Aquatic physical-chemical factors: For each lake the fol-
lowing is described: surface area, perimeter, depth, eleva-
tion, aspect, percent littoral zone, dominant bottom sub-
strate, shoreline development, percentage of rock and type
vegetation surrounding lake edge, alkalinity, conductivity,
pH, and number and type of inlets and outlets. Data may be
missing for some of these factors.
Vegetation: Terrestrial vegetation surrounding the water
body is sometimes described. Aquatic and semiaquatic
forms identified include mostly sedges. 
Zooplankton: Identification of copepods and cladocera are
listed. 
M a c ro i nv e rt e b r a t e s : Macroinvertebrates, predominantly
quatic insects, are identified from each water body.
Crustaceans, snails, clams, aquatic earthworms and leech-
es are also listed. Macroinvertebrates are described from a
lake inlet or outlet.
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Vertebrates: When observed, fish, amphibians and sala-
manders are described.
Literature Cited: Usually a site record or establishment
record for a particular RNAis cited. These reports some-
times describe location and a brief resume of the geology
and geographic setting of the RNAlakes and ponds.
Bailey, R. G. 1995. Description of the ecoregions of the
United States. 2nd ed. Misc. Publ. No. 1391 (rev. )
Washington DC.: U. S. Department of Agriculture, Forest
Service. 108 p. plus map insert.
Menakis, J. and Long, D. 1986. Subsections-Landscape
characterization further delineating Bailey’s sections. J.
Nesser and G. Ford, project coordinators. Unpublished map
prepared for Interior Columbia Basin Ecosystem
Management Project, U. S. Department of Agriculture and
U. S. Department of Interior, Bureau of Land Management.
Portland, OR.
McNab, W. H.; Avers, P. E., comps. 1994. Ecological subre-
gions of the United States: section descriptions.
Administrative Publication WO-WSA-5. Washington DC: U.
S. Department of Agriculture, Forest Service, 267 p.
Rust, S. K. 2000. Representativeness assessment of
research natural areas on National Forest System lands in
Idaho. Gen. Tech. Rep. GTR-45. Fort Collins, CO: U.S.
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Mountain Research Station. 129 p.
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SNOWY TOP LAKE
Snowy Top Research Natural Area
Idaho Panhandle National Forest
One lake is located in this RNA. It was sampled by Fred
Rabe and Nancy Abbott on September 26, 1998.
Location 
Snowy Top RNAis located in the northwest corner of Idaho
on the Canadian border.
Ecoregion Section: OKANOGAN HIGHLANDS  (M333A),
Boundary County; USGS Quads: CONTINENTALMOUN-
TAIN and SALMO MOUNTAIN.
The easiest route is from the Canadian side. From Creston,
British Columbia drive west about 25 miles on Highway 374 to
the summit of Kootenay Pass. From here,  a four wheel drive
vehicle with high clearance is strongly advised. Take Maryland
Stagleap Service Road south (begins near snow course).
Pass the road to Ripple cabin (1.7 miles) on right. Continue
downhill for 3 miles to a junction. Turn right. Continue for 1.5-
2.0 miles bearing left until the roaden s. Proceed by foot
southeast traversing the hillside until reaching a trail to the
lake for about 1 1/2 miles. Ablaze through the forest marks the
boundary between Canada and United States.
Geology
The geologic formation of the RNAis comprised of the
Windermere Group of Precambrian Belt Series (Wellner
and Bernatus 1990). A volcanic conglomerate with phyllite,
quartzite and greenstone underlies most of the area.
Volcanics of greenstone with green schist occur at the
extreme western edge of the RNA(Aadland and Bennett
1979).
View of summit of Snowy Top Mountain from south.
Slope of green fescue (Festuca viridula). Photo credit:
Charles Wellner.
Krummholz near summit of Snowy Top Mountain.
Subalpine fir (Abies lasiocarpa) and whitebark pine
(Pinus albicaulis). Photo credit: Charles Wellner.
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USGS Quads: CONTINENTA L M O U N TAIN and SALMO
MOUNTAIN.
Aquatic physical-chemical factors
Lake surface area (hectares): 2.4 (5.9 acres)
Total perimeter (m): 592 (1942 ft)
Maximum depth (m): 5.9 (19.5 ft)
Elevation (m): 1884 (6179 ft)
Aspect: NW
Percent shallow littoral zone: 15
Dominant bottom substrate: soft sediment
Shoreline development: 1.06
Lake edge %: conifers-50, shrubs-50
Alkalinity (mg/l): 30
Conductivity (micromhos/cm): 65
pH: 7.4
Inlet: seep 
Outlet: meandering glide stream
The lake depth drops off abruptly from shore thus the littoral zone
is limited. The soft bottom is covered with a layer of felt-like algae.
Logs have accumulated near the outlet end of the lake. The out-
let stream late in September was partially dried out making it dif-
ficult for fish to gain access from the lake. The stream substrate
consists of various sized rock coated with algae.
Snowy Top Lake and view of Snowy Top Mountain summit. T h e
shoreline of the lake is ringed with conifers and alder trees. 
Classification
•   Subalpine, small, deep cirque lake
•   Low production potential
•   Circumneutral water in Belt Series
•   Inlet: seep;  Outlet: meandering glide stream
Bathymetric map of Snowy Top Lake
Scale: 1 inch = 84 feet
Contour levels every 3 feet
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Vegetation
Plants growing in the Snowy Top RNAlie between subalpine
and alpine zones (Wellner and Bernatas 1990). Two of the
most interesting habitats are subalpine fir / white rhododendron
(Abies lasiocarp a-Rhododendron albifloru m) habitat type and
the green fescue (Festuca viri d u l a) grassland. Krummholz is
common because climatic conditions are so severe. Dominant
conifers at these high elevations are Engelmann spruce-sub-
alpine fir (Picea engelmannii-Abies lasiocarp a) and whitebark
pine (P i nus albicaulis). Wellner and Bernatas (1990) state that
Snowy Top is the only known Idaho location for alpine arnica
(A rnica alpina) and mistmaiden (R o m a n zoffia sitchensis).    
Snowy Top Lake. The photograph was taken standing in the blaze
separating Canada from the United States. The portion of the lake
to the left of the blaze is in Canada and that to the right is in the  U.S.
The blaze continues up the slope on the other side of the lake.
Logs piled up at outlet side of Snowy Top Lake. 
Outlet of Snowy Top Lake exhibited low
flow late in September.
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Zooplankton
Zooplankton samples collected in the lake consisted entire-
ly of Cyclopoida, a small copepod. In addition, a large num-
ber of what appeared to be rotifer eggs were present in the
sample.
Macroinvertebrates
Macroinvertebrates were  limited in number and kind possibly
because of the dense population of brook trout in the lake..
Po l y c e n t r o p u s was found in the lake and outlet stream.
Vertebrates
A large population of brook trout (S a l ve l i nus fontinalis ) was pre-
sent. Adults averaged seven inches in length. Young of the year fish
were also present. 
Mountain caribou (R a n g i fer cari b o u), a listed Endangered Species,
migrate through the RNAon their way in and out of Canada. Snowy
Top RNAis within the Selkirk Grizzly Recovery Habitat. 
Literature Cited
Aadland, R.; Bennett, E. 1979. Geologic map of the
Sandpoint Quadrangle, ID. Geologic Map Series. Moscow,
ID: University of Idaho, Bureau of Mines and Geology. 25 p.
McCafferty, W. P. 1983. Aquatic entomology. Boston: Jones
and Bartlett Publishers. 448 p.
Wellner, C. A.; Bernatas, S. 1990. Research Natural Area
Establishment Record Snowy Top RNA,  Boundary County,
ID. U.S. Department of Agriculture, Forest Service.
Unpublished report on file at Northern Region, Missoula,
MT. 24 p.
White mountain heather (P hyllodoce glanduliflora) near sum-
mit of Snowy Top Mountain. Photo credit: Charles We l l n e r.
Paraleptophlebia debilis
Sketch credit: McCafferty 1983
Snowy Top Lake
Ephemeroptera
Callibaetis sp.
Trichoptera
Polycentropus sp.
Chironomidae
Megaloptera
Sialis sp.
Outlet stream
Ephemeroptera
Epeorus deceptivus
Paraleptophlebia debilis
Trichoptera
Polycentropus sp.
Chironomidae
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Three Ponds
Three Ponds Research Natural Area
Idaho Panhandle National Forest
Three ponds are located in the RNA. Charles Wellner and
Fred Rabe hiked to the site on June 26, 1982. Aquatic sam-
pling occurred at the West Pond.
Location
The RNA is located on the western edge of the Purcell
Trench, 4.5 air miles southwest of Bonners Ferry, Idaho. 
Ecoregion section: OKANOGAN HIGHLANDS (M333A),
Boundary County; USGS Quad: MORAVIA
From U.S. Highway 95 at the southern end of Bonners Ferry
turn west at the golf course onto County Road 2, 1.3 miles
south of the Bonner’s Ferry Ranger Station. Follow Highway 2
west and south for 2.6 miles;  then turn west onto Forest Road
417 and continue 0.5 miles crossing Deep Creek. Take a
sharp turn to the north onto 417 and go 1.1 miles. Shortly after
crossing Caribou Creek, turn west on a dirt road up Caribou
Creek and follow it for 0.3 miles. Park here. Hike south across
Caribou Creek and climb the steep ridge to the southwest for
1.1 miles to the boundary of Three Ponds RNA. Go south
down the slope for 0.3 miles to Middle Pond. The climb from
the parking area to the pond takes about 2.5 hours. Game
trails are all that exist (Moseley and Wellner 1987).
Geology
The RNA is underlain by intrusive igneous rocks of the
Kaniksu Batholith (Bond 1978). The RNAis located on the 
western edge of the Purcell Trench which was scoured out
by continental ice sheets. Moseley and Wellner (1987)
report the ponds were formed from glacial scouring that
exposed the bare granitic ridges.  This is especially evident
north of the ponds. A deep valley marks a strike-slip fault on
the west side of the RNA..
Aquatic physical-chemical factors
West pond
Lake surface areas (hectares): 1.1 (2.7 acres)
Length of shoreline (m): 383  (1257 ft)
Maximum depth (m): 2 (6 ft)
Elevation (m): 11 4 (3653 ft)
Aspect: S
Percent shallow littoral zone: 100 
Dominant bottom substrate: soft sediment
Shoreline development: 1.04
Alkalinity (mg/l): 14
Inlets: ephemeral from middle pond
Outlet: ephemeral
West Pond is probably the deepest of the three water bod-
ies.  A macrophyte (Potomogeton natans) can be seen on
the water surface (arrow).
Classification
West Pond
•  Montane, small, shallow, upland pond  
•  Medium-high production potential
•  Circumneutral water in a granite basin
•  Inlet: ephemeral; Outlet: ephemeral
West
Pond
Middle
Pond
East
Pond
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USGS Quad: MORAVIA
The semidrainage ponds are in depressions believed to
have been formed  scoured by ice caps on gently rolling or
upland valleys (upland type origin). Beaver activity controls
water level of the ponds. No major inlets are present
because the ponds are on a ridgeline (Moseley and Wellner
1987). The water bodies are connected by a small intermit-
tent stream. A deep valley near the western boundary of the
RNA contains a small stream. 
Vegetation
According to Moseley and Wellner (1987), about one third
of the trees are mature forest that originated around 1850,
and about two-thirds is a mixture of older trees and young
stands that grew after a 1929 fire. The following habitat
types are intermixed: Douglas-fir (Pseudotsuga menziesii),
grand fir (Abies grandis), western hemlock (Tsuga hetero-
phylla), and western redcedar (Thuja plicata). On the north
side of East Pond there is an excellent stand of western
paper birch (Betula papyrifera).
Riparian vegetation common along a small stream near the
western border of the RNAconsists of alder (A l nus sinu a t a)
and lady-fern (A t hy rium fe l i x - fe m i n a) . A large mat consisting
mostly ofC a r ex lasiocarp a and sphagnum moss is located in
the Middle Pond. Macrophytes on the pond surface
a r ePotomogeton natans, M y ri o p hy l l u m sp., and Va l l i s n e ri a s p .
Zooplankton and macroinvertebrates
Limited sampling of West Pond yielded Cyclopoida zoo-
plankton and a number of macroinvertebrates, identified
mostly to the family level.
An unidentified frog species was observed. No fish were
noted. A more thorough collection of macroinvertebrates
and amphibians from the ponds is recommended. 
Literature Cited
Bond, J. 1978. Geologic map of Idaho. ID: University of
Idaho, Idaho Bureau Mines and Geology. 24 p.
Moseley, R. K.; Wellner, C. A. 1987. Research Natural Area
Establishment Record of Three ponds RNA, Boundary
County, ID. U.S. Department of Agriculture, Forest Service,
Unpublished report on file at Northern Region, Ogden, UT.
21p.
Western paper birch (Betula
papyrifera )
Middle Pond. Note the large sedge/sphagnum mat and
beaver lodge.
East Pond
West Pond
Aeshnidae Libelluidae
Porifera Sphaeridae
Physidae Caenidae
Phryganeidae Limnephilidae
Glossiphonidae Phyryganeidae
Dytiscidae Gerridae
Chaoboridae Coenagrionidae
Chironomidae Planorbidae
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Scotchman No. 2 Pond
Scotchman No. 2 Research Natural Area
Idaho Panhandle National Forest
The area was photographed from the air by Dave
Parker in September 1999. The site was visited by
Charles Wellner and Bob Moseley to sample vegeta-
tion and establish RNA boundaries (Wellner and
Moseley 1987). The RNAis located in the Cabinet
Mountains about 12 miles northeast of Clark Fork in
the Idaho Panhandle near the Idaho-Montana border.
Ecoregion Section: BITTERROOT M O U N TA I N
(M333D), Bonner County; USGS Quad:SCOTCH-
MAN PEAK
The RNA is located in the Cabinet Mountains
among fractured, tilted, folded, and glaciated sedi-
mentary rocks that have undergone low-grade
metamorphism. Photo credit: Dave Parker.
The small pond is located in the North Basin of
Scotchman No. 2. Savage Mountain is in far distance.
Photo credit: Charles Wellner.
The outlet to the pond (see arrow) flows a short distance
and then drops off a steep escarpment to the valley
below. Photo credit: Dave Parker.
Pond
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USGS Quad: SCOTCHMAN PEAK.
Literature Cited
Wellner, C. A.; Moseley, R. K. 1987. Establishment
record for Scotchman No. 2 Research Natural
Areas within Panhandle National Forest. U.S.
Department of Agriculture, Forest Service,
Unpublished report on file at Northern Region,
Missoula, MT. 20 p. 
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POND PEAK POND
Pond Peak Research Natural Area
Idaho Panhandle National Forest
One pond is located in the RNA. Fred Rabe and Nancy
Abbott surveyed it on June 27, 1998.
Location
The RNA is located in the Shoshone Range in the Idaho
Panhandle northeast of Interstate 90 near Kingston, Idaho.
The pond drains into Shoshone Creek and from there into
the North Fork of the Coeur d’Alene River.
Ecoregion Section: BITTERROOTMOUNTAINS (M333D),
Shoshone County; USGS Quad: POND PEAK 
From Interstate 90 at Kingston, take FS Road 9 up the Coeur
d’Alene River for 23 miles to Prichard. Follow FS Road 208
up the river for 6 miles almost to Shoshone Camp. Turn onto
FS Road 151 then onto FS Road 412 up Shoshone Creek
for 18 miles to the divide between Shoshone Creek and
Jordan Creek. Take FS Road 992 south along the ridge for 7
miles to Pond Peak. The pond is reached by descending
northwest about 500 feet from the top of the mountain
( Wellner and Moseley 1988).
Geology
The area is underlain by Precambrian Belt Supergroup
metasediments that have intensely folded and faulted
( Wellner and Moseley 1988). Sediments were deposited
between 500 and 1500 million years ago. The Striped Peak
Formation is composed of green to maroon siltite and
quartzite with interbeds of argillite and some carbonaceous
units. The Wallace Formation is comprised of gray and black
argillites and greenish to gray carbonate-bearing siltite.
and quartzite (Savage 1967). An extensive talus slope bor-
ders the lake on the west. Ripple marks appear on some of
the rock. The RNAhas been glaciated and land forms cre-
ated by localized alpine glaciers are present.
Wallace Formation of the Belt Supergroup. From: Wellner
and Moseley (1988).
Ripple marks show on bedding surface. From: Wellner
and Moseley (1988).
Pond Peak pond. Note Mountain hemlock trees (Tsuga hetero-
phylla ) in foreground.
Classification
•   Montane, small, shallow, cirque pond
•   Medium production potential
•   Circumneutral water in belt rock basin
•   Inlet: seep;  Outlet: none
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USGS Quad: POND PEAK.
Aquatic physical-chemical factors
Lakesurface area (hectares): 0.4 (0.9 acres)
Length of shoreline (m): 231 (758 ft)
Maximum depth (m): 1.2 (4 ft)
Elevation (m): 1649 (5410 ft)
Aspect: NE
Percent shallow littoral zone: 100
Dominant bottom substrate: soft sediments
Shoreline development: 1.06
Lake edge %: talus -50, conifers-20, shrubs-15, sedges-15
Alkalinity (mg/l): 4 
Conductivity (micromhos/cm): 3
pH: 6.6
Inlet: seep
Outlet: none
The semidrainage pond has no outlet and is fed by springs
and melting snowbanks that accumulate during the winter. In
June water temperature of the spring was 6 degrees C and
the lake 11 degrees C. Talus slopes of very old Precambrian
sedimentary rocks line about 50 percent of the shoreline.
Lentic waters are scarce in this section of thje Idaho
Panhandle National Forest (Wellner and Moseley 1988).
Vegetation
Old growth stands consisting almost exclusively of moun-
tain hemlock (Tsuga mertensiana) in the climax stage of
succession are one of the main reasons this area was
selected as an RNA. 
Sitka alder (A l nus sinu a t a), sedges (C a r ex spp.) and
conifers occur along 50 percent of the shoreline. The alder
and sedges are concentrated on the east shore (Wellner
and Moseley 1988).
A species of rush, Juncus filiformis, was also noted by
Wellner and Moseley. In June, no aquatic macrophytes
were mature. 
Zooplankton
.
Both Harpacticoida and Polyphemus were dominant. They
are associated with shallow, littoral areas of lakes and
ponds. The head of Polyphemus is large, filled in front by a
huge movable eye (see illustration). 
Extensive talus slope borders pond on west and south.
Approximately half the pond shoreline is bordered by
conifers, Sitka alder (Alnus sinuata) and sedges.
Carex geyeri (elk sedge)
From: Hurd et al. 1998.
Carex geyeri -  Elk sedge
Carex lenticularis - Lens sedge
Carex microptera - Small-winged sedge
Carex rossii - Ross sedge
Carex ulticostata - Many-ribbed sedge
Carex vesicaria - Blister sedge
Polyphemus pediculus
Chydorus  sp.
Suborder Harpacticoida
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Macroinvertebrates
Seven taxa were collected from the lake and two species
from the small seep entering the lake.The dominant taxa
was Grammotaulius, a caddisfly that builds its case out of
sedge parts arranged lengthwise. The larvae have a yel-
lowish-brown head bearing numerous dark spots (Wiggins
1996). They are common in small ponds and slow streams.
Literature Cited
Brooks, J. L. 1963. Cladocera In: Fresh water biology. New
York:  Wiley Publishers. 599 p.
Hurd, E. G.; Shaw, N. L.; Mastrogiuseppe, J. (and others).
1998. Field guide to intermountain sedges. GTR-10. Ogden,
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Case of
Grammotaulius.
From Wiggins
(1996).A caddisfly (Grammotaulius sp.)
From Wiggins (1996).
Po l y p h e mus pediculatus is a common zoo-
plankton in shallow weedy water. It is the
sole genus in the family Polyphemidae.
Sketch from Brooks (1963).
Chydorus sp. is a spherical or oval shaped zoo-
plankton. Sketch credit: Melanie Abel.
Pond Peak Pond
Trichoptera
Grammotaulius sp.
Hemiptera
Gerris sp.
Family Corixidae
Coleoptera
Rhantus  sp.
Liodessus  sp.
Ilibius sp.
Odonata
FamilyCordulegastridae
Seep
Odonata
Family Cordulegastridae
Oligochaeta
Family Lumbriculidae
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